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Abstract

Background: Gender paradox refers to higher morbidity but lower mortality in women. We
examined gender differences in mortality, morbidity and the association between the two.
Methods: We examined self-rated health, longstanding illness, respiratory illness, self-
reported and employer recorded sickness absence, self-reported and objectively assessed
hypertension, self-reported and objectively assessed coronary heart disease (CHD) from the
Whitehall 1T data, and self rated health and sickness absence from the Gazel study.
Participants were aged 35-55 at baseline and followed up over 17 years.

Results: Male mortality was higher in Whitehall II (HR=1.56; 95% CI=1.28-1.91) and the
Gazel cohort (HR=1.99; CI=1.66-2.40). Female excess morbidity was observed for self-rated
health, both measures of sickness absence, self-reported hypertension, and self-reported CHD
in the Whitehall II data and for employer-recorded sickness absence in the Gazel data. Only
self-reported sickness absence in the Whitehall IT data was more strongly associated with
mortality in men (p=0.01).

Conclusions: Mortality was lower in women but morbidity was not consistently higher. The
lack of sex differences in the association between morbidity and mortality suggests that this is

not a likely explanation for the gender paradox.
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Introduction

In most regions of the world, life expectancy in women is higher than in men." > Men
are said to be “more vulnerable from the beginning of life”,> with mortality rates in men being
higher than those in women throughout the lifespan.* > Research in the 1970s and 1980s
routinely showed higher morbidity in women; this discrepancy between morbidity and
mortality rates is referred to as the ‘gender paradox’ in health.”'° However, uniformity in the
pattern of sex differences for all measures of morbidity has been questioned.'’ At older ages,
there is some evidence to suggest that there are minimal gender differences in self-assessed

13, 14

health,'? alongside substantially higher levels of disability in women. The notion of

ubiquitous male vulnerability is also challenged by research showing higher mortality in
women following cardiac surgery.'>™!

It remains unclear if the gender paradox is based on inferences from ecological
correlations between morbidity and mortality or whether the discrepancies hold true at the
individual level. Furthermore, multiple measures of morbidity, both subjective and objective
measures, have rarely been examined in the same study. In this paper, our first aim is to test
the hypothesis of greater morbidity among women by examining a range of objective and
subjective measures of health in middle aged men and women. For three of the measures
included, we were able to compare self-report against an ‘objective’ measure of the morbidity.

One explanation for the gender paradox links it to greater stoicism in men and a

5,22,23
and to

greater willingness in women to use health services, report health problems,
factor in less serious ailments in response to global questions on health.** Although these
explanations implicate slightly different mechanisms they all assume that women’s illnesses
are less likely to kill them. More specifically, if women over-report minor health problems or

report health problems at an earlier, more benign stage then the association between morbidity

and mortality ought to be smaller in women compared to men. Thus, our second aim was to
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examine the evidence for this discrepancy in the association between morbidity and mortality
by examining a range of objective and subjective measures of morbidity. We use data from
two cohorts, the Whitehall 11 study and the GAZEL Study, on employed men and women

aged 30-55 at baseline.

Methods

Cohort 1: Whitehall 11

The British Whitehall II study is based on 10,308 individuals (6,895 men and 3,413 women),
aged 35-55 years, employed in 20 departments in London between 1985 and 1988 (Phase 1).
Phase 1 involved a clinical examination and a self-administered questionnaire containing
sections on demographic characteristics, health, lifestyle factors, work characteristics, social
support and life events. Clinical examination included measures of blood pressure,
anthropometry, biochemical measurements, neuroendocrine function, and sub clinical
markers of cardiovascular disease. Subsequent phases of data collection have alternated
between postal questionnaire alone (Phases 2 (1989-1990), 4 (1995-1996), and 6 (2001)) and
postal questionnaire accompanied by a clinical examination (Phases 3 (1991-1993), 5 (1997-
1999) and 7 (2003-2004). Further details of the study are available elsewhere.”> The
University College London ethics committee approved the study.

Measures of morbidity: Morbidity measures are taken from baseline apart from measures of
Coronary heart disease (CHD) where, for reasons of statistical power, they are taken as all
coronary events occurring up to Phase 3 (1991-1994).

Self rated health was assessed with the question: “Over the last 12 months would you say

your health has been - very good, good, average, poor or very poor”. The first three categories

were combined to denote good health and the other two to denote poor health.
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Long standing illness was assessed with the question: “Do you have any longstanding illness,

disability or infirmity?”

. . . . . . .26
Respiratory illness was assessed via the Medical Research Council’s questionnaire.

Sickness absence was a measure of whether the individual had taken a total of over 15 days of
sick leave in the preceding year and was assessed in two non-mutually exclusive ways. The
first was based on self reported sickness absence and the second was doctor-certified sickness
absence obtained from the employer’s records.

Hypertension was defined in two overlapping ways. First, it was assessed with the following
question: “Has a doctor ever told you that your blood pressure was above normal”. The
second, a more ‘objective’ assessment, consisted of individuals who recorded systolic blood
pressure > 140 mm Hg or diastolic blood pressure that was > 90 mm Hg®’ or who declared
being “currently on antihypertensive” medication. Blood pressure was measured twice in the
sitting position after 5 minutes rest with the Hawksley random-zero sphygmomanometer. The
average of these two was taken to be the measured blood pressure.

CHD prevalence was ascertained for the period up to Phase 3 using two different measures.
The first was an ‘objective’ measure based on clinically verified events and included fatal and
non-fatal Myocardial infarction (MI) and definite angina. MI was defined as a coronary death
(ICD 9 codes 410-414) or non-fatal MI verified in clinical records. Potential cases of non-
fatal MI were ascertained by questionnaire items on chest pain,® and doctor's diagnosis of
heart attack. Details of physician diagnoses and investigation results were sought from clinical
records for all potential cases of MI. Twelve lead resting electrocardiograms were performed
at Phases 1 and 3 (Siemens Mingorec) and assigned Minnesota codes.” Based on all available
data (from questionnaires, study electrocardiograms, hospital acute ECGs and cardiac
enzymes), non-fatal MI was defined following MONICA criteria.*’ Classification of MI was

carried out blind to other study data, independently by two trained coders, with adjudication
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by a third in the (rare) event of disagreement. Angina included participants who reported
symptoms of angina,’’ with corroboration in clinical records or abnormalities on a resting
ECQG, exercise ECG, or coronary angiogram. The other measure of CHD was based solely on
self-reported MI, nitrate medication or Rose angina. Since some subjects had both self-

reported and clinically verified CHD in the period up to Phase 3, these two measures overlap.

Covariates: The covariates were used to adjust for structural inequalities in health® ** and
consisted of age (5-year categories), employment grade and marital status. Employment
grade, a 6-level variable, was the British civil service grade of employment at Phase 1. People
in different grades differ with respect to salary, social status and level of responsibility.
Marital status was assessed by questionnaire and consisted of the following categories:

married or cohabiting, never married, separated or divorced, and widowed.

Mortality: 10297 (99.9 percent) respondents were traced for mortality from the baseline
through the national mortality register kept by the National Health Services Central Registry,
by using the National Health Service identification number assigned to each British citizen.
Mortality follow-up was available until 30th September, 2004; a mean of 17.1 years for the

morbidity measures from Phase 1 and a mean of 11.8 years for CHD.

Cohort 2: GAZEL

The GAZEL cohort was established in 1989 and is comprised of employees of France's
national gas and electricity company: Electricité de France-Gaz de France (EDF-GDF). At
baseline, 20,625 (15,011 men and 5,614 women), aged 35-50, gave consent to participate in
this study. The study design consists of an annual questionnaire used to collect data on health,

lifestyle, individual, familial, social and occupational factors and life events. Various sources
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within EDF-GDF provide additional data about Gazel participants. Further details of this
study can be found elsewhere.**
Measures of morbidity: Morbidity measures are taken from baseline (1989).

Self rated health was assessed with the question: “How would you judge the state of your

general health?”, responses were on an 8-point scale, anchored by 1="very good’ and 8=*‘very
bad’. The first five categories were combined to denote good health and the other three to
denote poor health.

Sickness absence was a measure of whether the individual had taken a total of over 15 days of

sick leave in the preceding year, obtained from the employer’s records of doctor-certified

sickness absence.

Covariates: Analyses were adjusted for age, employment grade and marital status (married or
cohabiting, never married, separated or divorced, and widowed). Employment grade, an 8-
level variable, was assessed via the French National Statistics Institute (INSEE

(http://www.insee.fr/fr/nom_def met/nomenclatures/prof cat soc/html/L.O3_NI1.HTM).

Mortality: Mortality follow-up was available until 14™ November, 2005, a mean of 16.5
years. All participants were traced for mortality from the baseline through the EDF-GDF

human resources department and the retirement fund services.

Statistical analysis

Sex differences in mortality were examined using Cox proportional hazards models and
morbidity rates were examined using logistic regression models, adjusted for age,
employment grade and marital status. The associations between measures of morbidity and

all-cause mortality were assessed using Cox proportional hazards models separately in men
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and women, adjusting for the potential confounders; age, employment grade and marital
status. These associations were then compared between women and men in the combined
population (men and women) using an interaction term between sex and the measure of

morbidity in question. All P values are 2-tailed.

Results

Of the 10,308 Whitehall II participants at baseline, mortality data were available for
10,297 individuals. As of 30™ of September 2004, 605 individuals (5.8% men and 6.0%
women) had died. 10,259 (601 deaths) of these individuals had data on all three covariates
(age, employment grade and marital status). As shown in Table 1, men were slighter younger
than women (p<0.001) and had a higher probability of death once adjustments were made for
age, employment grade and marital status (HR = 1.56, 95% CI = 1.28-1.91). In the Gazel
cohort, data on covariates and mortality were available for 20,531 individuals. Men in this
cohort were older (p<0.0001) and again had a higher probability of death after 16.5 years of
follow up (HR = 1.99, 95% CI = 1.66-2.40).

The analyses for specific morbidities include slightly smaller numbers in both cohorts
(see Table 2). Data on ‘long-standing illness’ in Whitehall II were missing on a significant
proportion of the sample because this measure was not included in the version of the
questionnaire completed by the first 2913 participants at Phase 1. The numbers in the analyses
for each measure of morbidity, alongside the percentage of men and women reporting the
morbidity, are presented in Table 2. In the Whitehall II cohort long standing illness (31.5%
men and 32.3% women) was the most widely recorded morbidity and ‘objectively’ measured
CHD (3.3% men and 2.5%) the least.

Comparison of the prevalence of morbidity between men and women are also shown

in Table 2. In Whitehall II analyses adjusted for age, employment grade and marital status,
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women have greater morbidity as measured by self-rated health (OR = 1.40, 95% CI=1.13-
1.72), self-reported sickness absence (OR = 1.71, 95% CI = 1.46-2.01), employer-recorded
sickness absence (OR = 1.72, 95% CI = 1.47-2.00), self-reported hypertension (OR = 1.68,
95% CI = 1.48-1.92), and self-reported CHD (OR = 1.26, 95% CI = 1.05-1.52). In fully
adjusted analyses women have lower rates of respiratory illness (OR = 0.70, 95% CI = 0.59-
0.84), ‘objectively’ defined hypertension (OR = 0.60, 95% CI = 0.53-0.68), and ‘objectively’
defined CHD (OR = 0.39, 95% CI = 0.29-0.53). The Gazel women have a higher rate of
employer-recorded sickness absence (OR = 2.23, 95% CI = 2.05-2.44) but not poorer self-
rated health. The interaction term between age and sex was not significant in either cohort,
suggesting that sex differences in the prevalence of morbidity did not differ by age.

Table 3 presents the association between measures of morbidity and subsequent
mortality in the two cohorts separately in men and women. The first column of results
presents the percent mortality in individuals who were sick compared to those who were not
sick for each measure of morbidity. For example, 13.9% of men who declared their health to
be poor at Phase 1 (1985-1988) had died in the follow-up period compared to 5.4 % of men
who declared their health as being good. These results are then summed up in an age-adjusted
hazards ratio in the subsequent column, which is then adjusted for employment grade and
marital status. The p-values under the column ‘sex diff” shows the results of an interaction
term between sex and the measure of morbidity in order to assess whether the hazards ratios
are significantly different in men and women for the specific measure of morbidity. The
associations between the two case definitions of CHD in the Whitehall II study are based on
deaths that occurred after Phase 3 (1991-1994): 496 in all (4.8% men and 5.0% women). In
fully adjusted analyses in the Whitehall II data, the association between morbidity and
mortality was significantly stronger in men (p = 0.01) only for self-reported sickness absence

of greater than 15 days in a year.
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Table 3 also shows the results for self-rated health and sickness absence in the Gazel
cohort. The associations between these measures of morbidity and mortality were not

significantly different in men and women.

Discussion
Gender differences in morbidity

Out of the 9 measures of morbidity examined in the Whitehall 11 study, female excess
morbidity was observed for five measures (self-rated health, self-reported and employer-
recorded sickness absence, self-reported hypertension, and self-reported CHD) and a male
excess for three measures (respiratory illness, ‘objectively’ defined hypertension, and
‘objectively’ defined CHD); no sex differences were observed for long standing illness. In the
Gazel data, female rates were higher for employer-recorded sickness absence but not for self-
rated health. For three of the measures in the Whitehall II data we were able to compare self-
reported and ‘objectively’ defined measures of morbidity: sickness absence, hypertension, and
CHD. Out of these three measures, there is a contradiction between the prevalence of
subjective and objective morbidity for hypertension and CHD but not for sickness absence.
Thus, the objective measures for CHD and hypertension show a male excess and the
subjective measures show a female excess. However, both measures of sickness absence show
a female excess. In addition, some measures that were solely self-reported, long standing
illness and respiratory disease in the Whitehall II study and self-rated health in the Gazel
study, do not show a female excess.

The female excess in morbidity is often linked to illness behaviour and health

: : 5,23, 24,35
reporting behaviour.

These behaviours have been hypothesised to occur as a result of
childhood socialization and adult role expectation and obligation,” and suggest not only

greater stoicism in men but also greater medicalization in women. Overall, our results show

10
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some support for a female excess in morbidity. Discrepancies between objective and
subjective measures of the same condition, here CHD and hypertension, suggest some female
over-reporting. However, they might also imply that clinical investigation is pursued less
vigorously in women leading to lower rates of objectively measured illness.

Gender differences in the association between morbidity and mortality

Men have higher rates of mortality in both the Whitehall II and the Gazel cohort.
However, there were no gender differences in the association between morbidity and
mortality except for self reported sickness absence in Whitehall II. Thus, a differential
association between morbidity and mortality in men and women cannot be a valid explanation
for the gender paradox. The results relating to sickness absence could be explained by the fact
that it measures not only absence due to sickness but also time taken off to meet other
demands. It is important to note that the association between self-reported health, the most
subjective of the measures of morbidity examined, and subsequent mortality is not
significantly different in men and women in either cohort. Thus, the conclusion that women
are less stoical and factor in less serious ailments when assessing their own health is not
supported by our results.

Since Nathanson’s (1975) seminal paper on “the contradiction” between sex
differences in morbidity and mortality,® attempts have been made to explain the discrepancy
in morbidity and mortality. Self-rated health is one health measure where this issue has been
examined on individual data. Although a review of studies appeared to show a slightly
stronger association between self-rated health and subsequent mortality in men,*® more recent
work suggests that women and men use different criteria to judge self-rated health and the
differential effect on mortality is due to some chronic diseases having a stronger impact on

mortality in men.’” Our analyses on middle-aged men and women clearly show no sex

11
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differences in the ability of self-rated health to predict mortality in either the Whitehall II or
the Gazel cohort.

Sex differences in health can be due to differences in biological risks, in risks acquired
through social roles and behaviours, in illness behaviour, in health reporting behaviour, and in
differential health care access, treatment and use.” > *>>*® Our results support the view that for
some measures of health there is a male excess and for others a female excess.'* Men appear
to be more vulnerable to certain illnesses and women to others. Critically, despite the sex-
specific excesses in morbidity, the association between morbidity and subsequent mortality is
similar in men and women. In our data, there is evidence for male vulnerability, in terms of
higher prevalence, to respiratory illness, hypertension, and CHD. However, our results do not
allow us to conclude that this vulnerability extends to poor prognosis for these illnesses. The
probability of death among men with objectively defined hypertension and CHD is higher
than among women but not significantly higher. Thus, in our data there is little evidence for a
sex-specific fatality rate.

Clearly, the probability of death for men in both cohorts is higher. It is likely that the
excess mortality in men can be explained by a greater prevalence of diseases in men that then
kill them. The two cohorts examined here are still underpowered to explore this further.
Nevertheless, the results presented in this paper show that there are sex differences in the
distribution of diseases rather than in their prognoses. Mortality from external causes has been
shown to be higher in men,”* but this would not contribute to explaining the gender paradox as
no morbidity needs to be present before death.

Methodological considerations
There is an obvious caveat to the results reported here. Data are drawn from occupational
cohorts and need to be replicated in a general population sample. The mortality rates in both

cohorts are lower than the general population. In France, the adult (15 to 60 years) mortality

12
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rate per 1000 individuals for the year 2004 was 132 for men and 60 for women, the
corresponding figure in Britain was 102 and 63.* Thus, our sample is clearly healthier.
However, the fact that the results on associations between morbidity and mortality don’t differ
in the two cohorts is a mitigating factor. Besides cultural differences, these are also slightly
different cohorts. Although they are both occupation-based, the work content of the
participants is quite different in the two cohorts. The Whitehall II jobs are office-based while
the Gazel participants are employees of the Gas and Electricity public utilities in France
(EDF-GDF), with many manual workers, both skilled and unskilled. At baseline (1989),
14.8% of male and 29.1% of female Gazel participants were classified as being “unskilled”
workers by their employer in a three level classification: unskilled workers, skilled workers
and managers.”* However, the two cohorts have many similarities: a similar hierarchical
occupational structure, stable employment and similar social gradients in health and disease.
An advantage to examining the gender paradox in occupational cohorts is that employment
grade, a comprehensive measure of socioeconomic position in both cohorts, can be used as a
covariate in the analyses. Women in both cohorts occupy lower socioeconomic position. The
male disadvantage in mortality in both cohorts is accentuated when further adjustment is
made for employment grade.
Conclusions

We found little evidence for sex differences in the association between morbidity and
mortality leading us to conclude that this is not a valid explanation for the gender paradox.
We observed male excess in mortality and some female excess in morbidity but in this group
of middle aged women we found self reported measures of morbidity to predict mortality
similarly in men and women. Thus, middle-aged women in both cohorts assessed their own

health equally accurately. However, our results do not allow us to rule out completely the

13
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existence of the gender paradox. It is possible that certain illnesses not examined in this study
are equally or more prevalent in women but are more fatal for men.

A wide range of genetic, hormonal, social, and cultural factors are likely to play a role
in shaping male and female patterns of morbidity and mortality. However, these forces need
not influence male and female health in the same way, leading to gendered patterns of
mortality and morbidity. Future work would benefit from an examination of the gender
paradox in a younger and an older age group. The female health disadvantage is known to be

largest at younger ages and smallest at older ages;">" *

examination of the gender paradox at
different ages would show whether age is an important moderator of this paradox. Finally,

closer attention to cause-specific mortality when examining specific morbidities like CHD

would also be helpful.

14
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Table 1: Sex differences in mortality in the Whitehall IT and Gazel cohort.

WHITEHALL 11 men women

N 6871 3388

Age at Phasel (1985-1988) Mean = 44.0 Mean =453
(SD =6.0) (SD=6.1)

Deaths by 30/09/2004

398 (5.8%)

203 (6.0%)

Hazards Ratio (95% CI)
+ age

+ age, employment grade &
marital status

0.97 (0.82-1.15)
1.09 (0.92-1.29)

1.56 (1.28-1.91)

1

GAZEL

N 14955 5576

Age at Phasel (1989) Mean = 44.9 Mean =422
(SD=29) (SD=42)

Deaths by 14/11/2005

825 (5.5%)

149 (2.7%)

Hazards Ratio (95% CI)
+ age

+ age, employment grade &
marital status

2.10 (1.76-2.50)
1.73 (1.45-2.07)

1.99 (1.66-2.40)

1

16
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Table 2: Sex differences in the distribution of disease in the Whitehall II and Gazel cohort

WHITEHALL II Sex (N) ill OR (95% CI) OR (95% CI)
% adjusted for age adjusted for age,
employment grade &
marital status
Self-rated health' M (6846) 3.9 1 1
F (3378) 7.4 1.97 (1.65-2.36) 1.40 (1.13-1.72)
Long standing illness M (5142) 31.5 1 1
F(2465) 323 0.99 (0.90-1.11) 0.92 (0.81-1.04)
Respiratory illness M (6822) 8.4 1 1
F (3338) 75 0.87 (0.74-1.01) 0.70 (0.59-0.84)
Sickness absence” M (6734) 6.2 1 1
(selrepor) F(3254)  16.0 2.81 (2.45-3.22) 1.71 (1.46-2.01)
Sickness absence’ M (6271) 7.6 1 1
F(2868)  21.1 3.13 (2.76-3.57) 1.72 (1.47-2.00)
}:Ie?/_r ee;-){)tﬁ%nsion M (6652) 12.5 1 1
F(3329) 217 1.86 (1.67-2.08) 1.68 (1.48-1.92)
Hypertension’ M (6855)  20.6 1 1
F(3386) 166 0.71 (0.63-0.79) 0.60 (0.53-0.68)
CHD M (6791) 6.1 1 1
(selfrepor) F(3337) 89 1.44 (1.23-1.68) 1.26 (1.05-1.52)
CHD M (6791) 3.3 1 1
F(3337) 25 0.62 (0.49-0.80) 0.39 (0.29-0.53)
GAZEL
Self-rated health' M (14829) 4.6 1 1
F(5491) 49 1.25 (1.08-1.46) 1.09 (0.93-1.28)
Sickness absence” M (14955) 122 1 1
F(5576)  23.8 2.39 (2.20-2.60) 2.23 (2.05-2.44)

"Poor or very poor self rated health.

"More than 15 days of sick leave in the year.
3Systolic blood pressure greater than or equal to 140 or Diastolic blood pressure than or equal to 90 or on antihypertensive

medication .
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Table 3: Morbidity at Phase 1 (1985-1989) and subsequent mortality (till 30/09/2004) in men

and women
Sex HR (95% CI) Sex HR (95% CI) Sex
mortality (%) diff’  (adjusted for age,  diff’
in those grade, & marital
sick/not sick  (adjusted for age) status)
Self-rated M 139/54  272(1.94381) p=14 237(1.68-334) p=26
health’ F  100/56  182(1.20-2.77) 1.77 (1.16-2.68)
Long standing M 72/438 1.38(1.09-1.75) p=32 132(1.04-1.67) p=28
illness F 8.2/4.5 1.71 (1.22-2.39) 1.71 (1.22-2.39)
Respiratory M 94/55 1.73 (1.30-2.30) p=77 1.63(1.22-2.18) p=83
iliness F 9.2/5.7 1.61 (1.04-2.48) 1.57 (1.01-2.42)
Sickness M 13.7/52  261(1.97-3.46) p=003 226(1.70-3.01) p=.01
232?33,%2 F 7.9/5.4 1.32 (0.93-1.87) 1.24 (0.88-1.76)
Sickness M 9.2/5.4 1.72(1.25-2.36) p=288 1.43(1.03-1.98) p=.52
absence’ F 93/4.8 1.81 (1.31-2.50) 1.71 (1.23-2.37)
Hypertension M 9.7/5.4 1.56 (1.22-1.99) p=10 1.42(1.11-182) p=21
oo F 6.8/5.8 1.11 (0.81-1.54) 1.13 (0.82-1.57)
Hypertension® M 9.8/4.7 1.81(1.47-232) p=09 1.75(1.42-216) p=08
F 9.1/53 1.33 (0.96-1.84) 1.31 (0.95-1.81)
(‘531;‘.131,0@ M 97/45 1.84 (1.32-2.56) p=57 1.58(1.02-243) p=67
F 8.1/4.7 1.77 (1.27-2.47) 1.60 (1.04-2.48)
CHD M 144/44  235(1.62-339) p=64 2.16(1.49-3.14) p=72
F 11.8/48  1.97(1.04-3.74) 1.86 (0.98-3.54)
GAZEL
Self-rated M 144/50  291(236-3.60) p=73 2.63(2.13-3.25) p=81
health’ F 6.7/2.4  2.64(1.61-4.32) 2.53 (1.54-4.16)
Sickness M 99/49  205(1.74-242) p=04 182(1.54-2.16) p=.08
absence” F 3.4/2.4 1.36 (0.96-1.94) 1.34 (0.94-1.92)

T Results of an interaction term between sex and the measure of morbidity.
"Poor or very poor self rated health.

*More than 15 days of sick leave in the year.
3Systolic blood pressure greater than or equal to 140 or Diastolic blood pressure than or equal to 90 or on

medication for antihypertensive drugs.
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